Single-unit activity of hypothalamic arcuate neurons in brain tissue slices. Effects of anterior pituitary hormones, cholecystokinin-octapeptide, and neurotransmitters.
Extracellular single-unit activity was recorded from hypothalamic arcuate nucleus (ARC) in brain tissue slices. Adult female Sprague-Dawley rats, ovariectomized or ovariectomized plus estrogen treated for at least 1 week, were used. Resting activity and responses of ARC neurons to six anterior pituitary hormones, or (as a positive control) cholecystokinin-octapeptide sulfate (CCK-8S), and a battery of four neurotransmitters including norepinephrine, serotonin, dopamine, and glutamate were recorded. A total of 263 neurons were recorded. Estrogen treatment did not cause any significant changes in the firing patterns nor in responses to most agents tested except for CCK-8S. A large percentage of the ARC neurons were either silent (40%) or slow-firing units (43% fired less than twice/s). Only a small percentage of ARC neurons (20-30%) responded to the anterior pituitary hormones, and these responses were small, delayed increases in firing despite the fact that CCK-8S stimulated more than half of the neurons with large responses. Glutamate was also excitatory, but not quite as effective as CCK-8S. Norepinephrine and serotonin were equally effective in eliciting a neuronal response (over 70% of units responded with an excitation or inhibition). Dopamine acted like norepinephrine, but was less potent. Since anterior pituitary hormones only weakly affected ARC neurons, these electrophysiological data give scant support to the notion that short-loop feedback is accompanied by electrical changes. In the ARC, however, CCK-8S may play some functional roles that are influenced by estrogen.